High statistics measurements of the diffractive reduced cross section σ D r from the H1 collaboration are presented which make use of two different experimental methods to achieve the largest possible coverage of the kinematic phase space at HERA. The HERA combined diffractive reduced cross sections based on events with a leading proton are also presented.
Inclusive Hmeasurements
The study and interpretation of diffraction in ep collisions at HERA provides important inputs for the understanding of quantum chromodynamics (QCD) at high parton densities. In diffractive interactions the proton stays intact or dissociates into a low mass state (Y ), while the photon may dissociate into a hadronic state X, γ * p → Xp ′ (Y ). The systems are separated by a large rapidity gap (LRG). The diffractive exchange object,IP , has vacuum quantum numbers and carries a fraction x I P of the initial proton longitudinal momentum and a momentum transfer t from the incoming to the outgoing proton. Several theoretical approaches have been proposed to describe the dynamics of diffractive Deep Inelastic Scattering (DIS). A general theoretical framework is provided by the QCD collinear factorisation theorem for DIS cross sections. This implies that the concept of diffractive parton distribution functions (DPDFs) may be introduced. Empirically, an Regge proton vertex factorisation has been found whereby the variables which describe the proton vertex factorise from those describing the hard interaction. The dependencies of σ D r on β and Q 2 may then be subjected to a perturbative QCD analysis based on DGLAP equations, in order to obtain DPDFs.
Diffractive events are selected either by detecting the final state proton, or on the basis of a LRG being present. In the latter case, the final system Y escapes detection and the cross section is integrated over ranges in leading baryon mass M Y and t.
Diffractive Structure Function Measurements
Data at the nominal proton beam energy E p = 920 GeV from the HERA I and II running periods have been analysed to extract diffractive reduced cross section σ previous measurements from 1997 based on LRG method was performed in order to provide a single set of diffractive cross sections for the Q 2 range 3 < Q 2 < 1600 GeV 2 . The results are shown in Fig.2 and are compared to previously obtained ZEUS cross sections [3] as well as to QCD calculations based on DPDFs extracted from H1 data [2] and recent dipole model predictions [4] . The predictions of the dipole model including saturation, can describe the low Q 2 kinematic domain better than H1 DPDF fits. On the other hand the DPDF fits are more succesful to describe the region of high Q 2 .
Combined HERA measurements
In Fig. 3 the combined HERA diffractive reduced cross section σ D r based on the measurements from H1 and ZEUS using the leading proton method is shown [5] . The combination of the measurements results in more precise and kinematically extended diffractive DIS data. The reduction of the total uncertainty of the HERA measurement compared to the input H1 and ZEUS cross sections is clearly visible from Fig. 3 . 
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